Used vegetable oil methyl ester (UVOME) was derived through transesterification process, by using used vegetable oil (UVO) and methanol in the presence of either sodium hydroxide (NaOH) or Potassium hydroxide (KOH) catalyst. The UVO, methanol and NaOH catalyst were mixed with various proportions, in mixing tank and heated up to
INTRODUCTION
Consumption of energy is increasing worldwide in various forms for a variety of purposes. The amount of consumption is directly proportional to a society's growth. Today developing countries are prospering through economic reforms and are becoming technologically advanced. Fuel is critical to any tactical plan for economic growth and national security. In developing countries like India, the fuel has implicit economic cost in the forms of budget deficits caused by imports of oil and ecological dreadful conditions caused by pollution. The imports statement on these items is around Rs.18000 crores and the intensification rate of diesel consumption is more than 15% per annum [1] . When it comes to world energy consumption which is drastically increased for last decade people still depends mostly on fossil fuels to fuel their vehicles, in spite of the environment problem that flow from burning coal oil and natural gas. So many research works are carried out in many nations like India to search an appropriate fuel source such as solar and the wind as the great alternatives which are neat copious and on the edge of mass production in a upcoming days that always seems around the corner yet eternally out of reach [2] .
Nowadays, renewable energy sources of the world's supply, fossil fuels provide about 85% technologically higher which have damped the cost of renewable power sources, but technology has also kept down the price using fossil fuels and some cases reduced their unsafe effects on the environment. It is estimated that by 2020, the world may be consuming the energy 15 times higher when compared to the usages of energy in 1980 [3] . Possibly as much as many environmentalists, the oil companies are willing to find alternatives to fossil fuels, because they understand that over the next century they will see their supply diminishing. The objectives of the present work are to investigate the engine performance, combustion performance and emission performance of Used Vegetable Oil Methyl Ester (UVOME) which is derived through transesterification process by using the biodiesel processor. The two different catalysts are investigated to find the maximum yield of UVOME. The biodiesel and its blends are investigated and compared with diesel.
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MATERIALS AND METHODS
Preparation of Biodiesel
As mentioned earlier, the type of biodiesel is retrieved through transesterification process. Transesterification is also known as alcoholisis. It is the reaction of fat or oil with an alcohol to form esters and glycerin. A catalyst is used to improve the reaction rate and yield. Among the alcohols, methanol and ethanol are used commercially because of their low cost and their physical and chemical advantages. They rapidly react with triglycerides, NaOH and KOH and are simply dissolved in them. To complete a transesterification process, 6:1 molar ratio of alcohol is needed [4] . Enzymes, alkalis or acids can catalyze the reaction that is lipases, KOH and sulphuric acid, respectively. Among these, alkali transesterification is faster and hence it is used commercially [5] .
Neutralization Process
• Measure UVO and pour in to a reaction container.
• Three gm of NaOH or KOH (for 1 litre of UVO) is mixed with 40 ml distilled water.
• The combination is then added to the oil in the reaction container.
• The mixture is stirred well and kept for setting.
• The oil is then filtered from the colloids (soap) which settle at the bottom. 
TRANSESTERIFICATION PROCESS First Stage
• Make a solution with the lye first-put 1 gram of lye in 1 liter of distilled water. Make a small batch of this as need it every time to make a batch of bio-diesel but only need a bit each time. Here is how to check the PH value of used vegetable oil (the titration process).
• Measure out 10 ml of the isopropyl alcohol and put it in a clean glass bowl or beaker.
• Add 1 ml of the used vegetable oil.
• Then add 1 ml of the mixed lye solution.
• Mix it very well and then test the PH of the mixture with PH test kit. It comes with a little piece of paper called litmus paper. It changes color as the PH changes.
• Just match the color with the chart provided in the kit. It is pretty a simple. The PH will be somewhere around the 6.5 mark.
• Remember to get the PH 6.5 of used vegetable oil to the PH of 8. Thus, mass of the lye should be increased.
• Add more lye solution to the test bowl or jar to get it there. Take lye dropper and only add 1 ml of the lye solution at a time. Keep track of how many ml of the lye solution you have added in total.
• When test mixture reaches about PH 8.5 stop for a minute. From this calculate and resulting how much lye needs to add to the 15 Liter mix.
Second Stage
It is necessary to ensure that the produced bio diesel is of a good quality for the diesel vehicle. Most agree that most problems in the vehicles are caused by bad fuel [6] . Washing bio-diesel has the effect of making it that much cleaner burning. Injectors and internal engine parts can get clogged up with these compounds which are used to make bio-diesel that some glycerin, methanol and Lye are left in the fuel if it is not water washed. All the above products that were added to make bio diesel are soluble in water. This means that if the Produced bio-diesel is added with water then the impurities can be removed. It sounds reasonable. On the other side of the bio diesel will end up having trace amounts of water in it which is bad for engine, thus the drying of the Produced bio diesel is necessary before the use and needs to filter the water with the help of water filter before the extraction of the bio-diesel from the washing Tank.
The reservoir tank is filled with UVO oil and is heated up to 50-600°C and it is reached the mixing tank through the pipe. The reaction is carried out in the mixing tank where the UVO, methanol and the catalyst NaOH are mixed and stirred for 3-4 hours and let the mixture for 12 hours. After that the glycerin is separated from the mixture. Then the methyl esters are pumped to the collecting tank.
Procedure to Wash the Produced Bio-diesel
• Put entire 15-liter biodiesel in the washing drum, being careful not to put any seen glycerin in it. Add 5 liter of water and stir gently with a broom or other stick.
• Do not stir vigorously or will have a mess of soap on hands. Just let the mixture settle overnight and drain the water from the bottom drain, as it is heavier than the bio-diesel which will float. Repeat the process 3 times until the water comes out clear with a PH of nearly 7.
The same procedure is followed for all the combinations of UVO, methanol, NaOH or KOH which are given in Table 1 .
Results of the Yield of UVOME Figure 1 shows the comparison of the yield of UVOME (%) by using two different catalysts (NaOH and KOH) by varying methanol, Figure 2 shows the comparison of the yield of UVOME (%) by using two different catalysts (NaOH and KOH) by varying UVO, and the yield of UVOME (%) is compared by using two different catalysts (NaOH and KOH) by varying catalyst concentration as shown in Figure 3 . The Figure 4 to 6 clearly shows that, the yield of UVOME (BK) is derived through transesterification, by using KOH catalyst is higher than the yield of UVOME (BN) which is derived by using NaOH catalyst.
Figure 1: Yield of UVOME (%) with Methanol (ml)
It is observed that when the methanol concentration is increased in transesterification process, the yield of BK and BN are also increased [7] . The yield is higher, when the catalyst concentration is increased; however, it is lower when the UVO concentration is increased. Compared to the yield of BN, the maximum yield of BK is obtained 87% which is increased by 2.4 % than BN.
Figure 2: Yield of UVOME (%) with Used Vegetable Oil (ml)
Yield Characteristic of Biodiesel Derived from Used Vegetable Oil Methyl Ester (UVOME) If the UVO is increased, the yield of BK and BN are reduced and also the yield of is BN is reduced by 2% than the yield of BK. When the concentration of catalyst is increased in the transesterification process, the yield of BN and BK are also increased [8] . The yield of BK is increased by 8% than the yield of BN. From these results it is observed that this emulsification can be improved reducing shaking intensity, during washing and separation of biodiesel from glycerol. In spite of better yield, using NaOH causes more emulsion than KOH and makes it difficult to separate biodiesel from glycerin. Due to this reason, KOH has been concluded as a better catalyst than NaOH, to retrieve the maximum yield [9] .
Results of Used Vegetable Oil Methyl Ester (UVOME) Using Catalyst KOH (BK)
Brake Thermal Efficiency (BTE) Table 2 shows that brake thermal efficiency (BTE) of UVOME (BK) and its blends is lower compared to that of diesel. At rated load the BTE of BK is lower than that of diesel. The variations of brake thermal efficiency suggested an inventiveness of the output produced by the CI engine with respect to energy supplied in the form of fuel. BTE is increased and it is higher for diesel compared to BK and its blends. Compared to diesel, BK and its blends such as B20K, B40K, B60K, B80K, and B100K (BK) have a smaller ignition delay; combustion is initiated much before TDC is reached. This increases compression work and more heat loss and thus reduces the brake thermal efficiency of the engine [10] . The minimum BTE of 28.56% is obtained for B100K due to the lower calorific value.
Brake Specific Fuel Consumption (BSFC)
The result for the variation in the brake specific fuel consumption (BSFC) for rated power output is presented in the Table 2 . The BSFC values at 100% load conditions are 0.2852 kg/kW-h for diesel, 0.2998 kg/kW-h for B-20K, 0.3101 kg/kW-h for B40K, 0.3154 kg/kW-h for B60K, 0.3254 kg/kW-h for B80K and 0.3325kg/kW-h for B100K. BSFC value is found to be higher, when the engine is fueled with B100K. This may be due to the low energy content and high specific gravity of B100K when compared to diesel [11] [12] [13] . Table 2 shows the variation of exhaust gas temperature with BK and its blends and that are compared with diesel.
Exhaust Gas Temperature (EGT)
This may be due to the burning of more fuel at rated loads and hence EGT is increased [14] [15] [16] at 100% load condition. It is found to be that the exhaust temperature of bio diesel blend of B100K is higher than that of diesel and other bio diesel blends such as B20K, B40K, B60K and B80K. This may be due to the increased oxygen content of the bio diesel (BK) and its blends [17, 18] . The combustion is increased and hence it may increase the exhaust gas temperature. 
CONCLUSIONS
The bio-diesel could be produced from used vegetable oil. The maximum yield of 87% was obtained for UVOME (BK), which was derived through transesterification in the presence of KOH catalyst was higher than the yield of UVOME (BN) which was derived by using NaOH catalyst. If, the methanol and catalyst concentration were increased in transesterification process, the yields of BK and BN were also increased. Brake thermal efficiency (BTE) of UVOME and its blends were lower compared to that of diesel. At rated load, the value of brake thermal efficiency of BK, BK blends were lower than that of diesel. Brake specific fuel consumption (BSFC) was increased BK and its blends because of their lower calorific value than that of diesel. It was also found that, the exhaust gas temperature (EGT) was increased with load, because of burning more fuel at higher loads and hence EGT was increased. It was also observed that the exhaust gas temperature of BK and its blends were higher than that of diesel. The maximum EGT of 394°C was obtained, when the B100K fuel was tested at full load condition. It was concluded that, used vegetable oil methyl esters (bio-diesels BN and BK) and their blends could be directly used in diesel engine without any engine modifications. Compared to all fuels, the B20 blends give reasonably acceptable values almost closer to diesel.
